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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a lithium secondary cell improving a 
discharge capacity and a cycle life by reforming a negative electrode containing a 
carbon substance. 

SOLUTION: In a lithium secondary cell provided with a positive electrode 4, negative 
electrode 6 containing a carbon substance storing/releasing a lithium ion and a 
nonaqueous electrolyte, the carbon substance of the negative electrode 6 has an 
amorphous carbon structure region and graphite structure region, a peak 
corresponding to 340nm or less d002 (where d002 shows surface space of (002) 
surface) is provided in powder X-ray analysis, and true density is set so as to be 
1.8g/cm3 or more. 
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^*>**T*»ft#*S. C©«fc5 35cc£*a6. IE* 

«sn*c £#»* *#«5 o P p 

maT. WSBftKffcftt* IOOOpp m«Tr&£C £ 
[0 0 5 7] »E^p7kWW*cc^*ti*«W«£ It 

a, y*$ a (Licio, ), 

fty>»y^ , JA (LiPF, ) . y<VJ*QJ* 
(LiBF, ) , **fcHBKy *£A (L i A s F 
6 K h»i7Wd^^^^>S'J^A (LiCF 
, SO, > . ^h'J7Jl/tP^mJ^^MU' 
'Jf [L i N (CF, SO, ) , ] tti'CDV ?"5A 
tt (flMHt) **W6h4. *r*>L i PF 4 fc LiB 
F« , L i N (CF 3 SO: ) , *ffl^SC0*s»*l/ 

c o o 5 8 ] «ria«»Ro«E**i^(c»r 

«, 0. 5-2. 0*^/1 £-rsc£#s*Hr\. a 

«fflt^^ofc^, «»y*$A-;w«»«:*> 

[0 0 5 9] *»E(cra*ffJfl!> y AZ^jfcWfcB:. IE 



(7) «feB¥9-2 1 3 3 3 5 

12 

g£, y*$A^*>4«j»-ttUrr*^Jl»**tr 

as £ . o fc * 9 a - & *» -C* o 

(JMg, AU Si, Ca, S n teJr^P b JSP6iS«*i 
4 *4>tt < £ fc— Htf>7u3ta> 6 a £ ) 0 , *^»* 
XiSIsHWCO. 34 4nmJWT<Dd, 0 , (flU d„i 

w (o o 2 ) ffi©ffiiBH*m"r) cc«ars tr-*3W# 
[0 06 0] mnzr.'Xm&temi£Ltm i jcsvrfltss* 

^4-^n-en/raurs®*?£L/, c©»»tt*?rjSffi 

K&SJET£C£#r££. 
[0061] 8?gaiEffi, ffrfa-fe^'u-^s^HMiBfi^ 

1 ) fts 

20 ^t? 0 SSSBSSRWBK*, Mg. A K Si, Ca, Sn 

M) *>6tttK 3&io»^X|RiaJrCC*sCr»r0. 344n 

„, HISJSh^O (0 0 2) BB<OffilBRI**T. 
[0 06 2] W^XSlBlSTk: J: £ (0 02) ECDffiHPg 
d,„ OWS, S9I». mfiEL/tilOr^^o MEKX 
3»5RXtlI5|»f{CO. 3 4 4nm«TOd 002 «C 

y ^ ^ A - ;x«*o«w«^Jt ^ 
30 c£#s»-c&£ 0 «irseem»ttt». »*x«H*r«:*f 

^LT^ttSl^^ 0. 3 4 4nml:ix5d, 91 

6, 0. 3 44nml:ixSd oai KffiiS-f 4fcT-*# 
??aErSK30l«5«, 0. 34 4nmaT(0d 9 „, (Dm 

Ah/c c) *s(ST-r4»n#*a. JrOW^bO^^ 
»*XiHia»rtC0. 3 40nmttT©d 09l CC 

K3RVn«. *&*X^®»ftC0. 3 3 54-0. 344 
nm(»*U<«0. 33 54-0. 340 nm)d 

[0 06 3] B?!27c3RMWt , liriB^M^J^iyBJSS^ 

tt*£, fiScDSa*^J±?i+£C£^-C#£ 0 *r 
50 fc, Si, Pb, Al, C a*JHt»£4>JWff*Ol\, ^ 
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^tcli. S i £ A 1 3fr6ft55u£M*P. ^KtiCai 
C 0 0 6 4 ] ffiE&XHttU:. «B5E«M*J)![T-Jt* 

"co . i~i o%^WT-5ci^ST$ bc^. lirte 

BufSTC^MC^WSASil^-tt^-C 1 0%£fg*3 

C 0 0 6 5 ] fflie&aRfmoJtftKtt. l . 7g/cm 
1. 7 g/cm 1 *?®<C-r4<h. 0. 344nmtiTO 

tt. 2. Off/cm 1 JELhfcrSCi*»J:0#f*l/i#». 

nmm<D±mm&> ^mm<Dd ta , ko. 34 

4AC>. *fc. JC&KG^HMBH:. 

c o o 6 6 ] mzmmmmx* mmm*&> m*m* 

gifi{cfi£^ET*ci^-C*5. fete. SQitKsSiSB^S 

Effect, mzmmnmit. sciccj: 

C 0 0 6 7 ] ( 1 ) *g«ttl^m«5t4^ 
!»KIIIIStttlW»Bltt^¥«9lWt«S». 10-10 
0 /im©«H«CT<5C<i:#$?*tA». 

C 0 0 6 8 ] ffBM0H^M^ : FO7«tttta». 

1~2 0 ymOJiHtC-rSCi^W^LC^ £fc. S?IB 
^tt^^M^*4^©tb«^(i, 0. l~5m' /s 

[0 06 9] «reaiHft£Mtt&ra. jmawsss 

*s 1 0 ~ 1 0 0 u m<D3fflt\ ^o^tt)ISifttl*i 1 - 2 

07^* htt (mm&z/mmm) &2~i o©ssh 
c o o 7 o ] mmmmtmn®>m-<Dtp-ei>. mmm 

tr>r«. 1 ~1 0 0 Mm. <tD»S(/<«2 

~4 0 MmCOffiHJCf-SC i^M* 

c o o 7 i ] mmmmwmb*<Dmmmffl$<DMk® 
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mk\mmwvi%L : t-te. ^«ffi*6©L i -f*>©i»ss 

*«4^«i^«<DEfii*HWH*K «C 

10 4. 

[0072] $fc. RS&i&SttmfttfitBlSiWcmTZ 

zstmit * fc«nssf t u fc fcjf&atr aciws 

[0073] (2) m^mta®®.* 
mR*%?vmnv)®.*<D¥mmii. 1 ~ 1 o o 

m. J:9*?*b<a2~4 0umCD«5H(C-rSCi»sa 

[0074] a«*tt-rKaiw«rt4*<ojaa/«stt. 

20 1/1 0«±«cTSCi*«iKUV». «t»)»*0<«. 

i/2«±ti -c jj»««:iat > j&kcc -r s c i b 
t». *fc> jtv7*-xn*m*: 

[0 075] B5ia£StKg^ft^&^©mS8#j&©JliSi& 

timm. t tms s tifc * * - r— =7 a fc 
30 [0076] mssaamt. . sjmm ttt©« 

JRSWB* <WAtf5ttt»^. EKe»^*«»ibfc 
»ffctt©#aRWK<* ( tasf*tt # y r f y 
*^-a3r«ib. -bjua-x. mi. ^ywtfcf-y? 

»\ *fca(e#CDS^8«C7c*M*^tp{fc^ 
=&^»0b. 6 0 0~3 0 0 O'COffiffl-C^STSCi 

tf. 600-3000 *COr»«iSSa[r^SR8ffig^K7c 
40 J^**AL-3-3f«EiJaR«lffi(***<r»JllllMfcflC*"CjR 

IS^fc-CtSfc*. *>-^«&^X^@5tK: 

0. 344nmKT©d„ ! {CtB^-TS f-^*WrS 

[0077] i?ie5c^M«r^tf{fc^JC«. Me . A 

1. Si. Ca. Sn. SfcSPb©¥(*^a^$n 
5. if-Ci. ^{tS* (SiC) . *-fftvni")A 

(Mg,S i) . ^{fcT-^S-^A (A 1. C, ) . \s 

50 —KELT'S 
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coo78] miz&Mmvmm&ffiismmfcmfeLtccD 

t£fc© <fc *) «t -S 4>©-Cifc -5. ifilSM^iiSKOSS 

4 6oo *c*js«:-r s <t , j&RftiEti^raK£tf7 
-s. fr§BJMia©as*s3 oo o'CfrMx-^i. 

g£|S]±T 6. l?fB?SA!iaOSa* 1 5 00- 
3 0 0 0 "C. MiC*? & t < «2 0 0 0 ~3 0 0 0 *C©«5 

[0 0 7 9 ] ^A^^afCfct^r, tfiRifB. Ma, C 

c ©Office «£ o r *#6WK«s «j(w**fwr 4 1 . 

fc. nreMMC& on^ <b) *ffli>r«3R»»*fai 

\mmtm*k *) © * $ a -r * >808cH«*»3Pir»fc 

». BtrlE^S4&£#tm«©^a*ft±£tr£C£# 
CO 0 8 0 1 ttflSftfitt. WAtf, <m 

[0 08 1 ] ftrfafS^SUiLTfi. m*.lit#V?Y?7 
Wcx^l/> (PTFE) . yfbfcT^-';^ 
(PVDF) . if l/>-7'Bfb>- yx>M^(* 
(EPDM) . X^-U^-'T'SrjPxi/rfA (SBR) , 
*;U*f+-»? ;Hz;Un-* (CMC) 3§S£ffl(,>&C <fc 

[0 08 2 ] ffaEttXm*£ett»*KDEdttet2. 
«*»9 0~9 8Sfi%. *HM»2~1 01t%(DiiI 
KTSC«fc#W*bl». *»CC. mBft«6tS. gHRMfe 

©MM*5~20mg/cm' ©joffl-f-2> C 

[008 3 ] fiffBSI^tti l/tB. 09*.«S@fI. 

0. 3 40nmOT©d 011 {CflMj-TS f- **WU 

tr. CO J: #ffittfi^9<D««&Ranfc 
|3]±T£ (Wtf9 0 OmAh/c cJiLh^T-S) Ct 
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^4SSt5Ci*r*5. C*-itt#©J:5&>*7 
[0 0 8 4] -Tftto^. »3fcXttBJrJC0. 340nm 

mis WiiMifi t isjmBmm&m»#& o -c* o . *> 

oJJMMIfirtWrtDd.., (c£at>*0. 34 0 nm«TO 
d 0 . t CCfc^ttfiBMWM*. HIS«ji 

«5*s«?«sw. y??A^*>©»»6sciHs#4>fct» 
**A-y«»tt. aawawwses. &s 

c ^^^©.fc^cc^R®^©^^ 

ifrkzuzct&vzz. y^^A-f ^.>©»ja 
* ^©ittf -c 6gM«roMttflt£#wtt-r s © * 

^S©igT ; &®<iflI?L-5Ci*s-C#-S. -?-©|g». IJS2 

ci#ttf5. irriayf^A-^rifefi. ftffi© 
[0 08 5] an^xm®jR£«6»R(»fiM«(c^A 

XjStJaL^fCjr^iSS^O. l-2 0nm©a« 
A^^^(RigaSCtHa?:it^:3-a'5Ci35ir*4. -&©Jlg 

[008 6]*fc, mrf2j^««3©«l^^^ig^^ 
dS0. 3 7 0nmW±©d., 1 **-r*Ci«c«t-3-C. 

f»*dtrJffl*fl|iLA:!;^ 1 ?Ar^««tt. Sf^fi 

[008 7] MCC. mRfi»W»a>AmK^fifiH« 
50 K/M»X*t)ffiLi£«cj:4*art*0. 1 ~2 Onm©^ 
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nmd.., z^Tzctic^-ix. mimB&mmmm 

•€■©»*. C©*9&eaWft*dfcft*fc« 
[0 08 8 ] iC5T, JMSttJHF©£ffl#tttt£r& 

4tsj±rsci*ir#-5. c©^tKMffift©*&Hi#^ 

tmZGU. f&5fcX Staffs 0. 34 0nm«7©d 
... KtBa-r*tf-4»3ft«??eEly. Xftfttfl. 8gr/c 

«^Msersi®is3at«^^siBjia^cD y * tr a y * >©sa 

ffiAfcy^A-^llil&tt. B23ttftm<DBS©fe^fS 20 

[008 9] *ft9iCCffllSjn© 'J ?0 tc 
5RM ({10. B?faM«Mg. A 1 , Si. C a. S nfc 
J:tfPbJ&»6iltfti-5d>fc< it— «©7E**6*5) 
StWb. *»o|&*X«lI*fCC*jC>r (0 0 2) no® 
IHffid.., (CO. 3 4 4nm«T©«>0* 5 Sat5C<i: 

«RBW«ciaj±-r* c i*s-c£. M&fti&nomcbig 
«fc-5fc©iSiii<**i*. 

[0090] r Scfc*>, t&5SX^05f«:*Jt,»TO . 3 4 
4nm«T©d.. 1 K*I^-rSfc:-i»ai?£i£T*ISa5K 
SraNSd.., tfctcO. 3 4 4nmJ£^ : '©&©#£• 
<#^GE-f■S)fc«>. <J?VA>(*>(Di£&M&Zft±TZ 

ci*i-ct5. c©>t#>. miettxiNfett. y^AW 
*>©»»ttai^cc«Jrc#*7^M©»^*iS«>3 

c©£9ttJtfftt, MtttS AtitiSMttPHC L i C 

. *je^s±ry^$A^:*>*a*;frKfflaM-*c 

sattsa (oAh/g) mttmit 
§a (mAh/cc) *frtef-^*i^ffl$nj&^^# 

S5SS«jK:a^fa^rSl±3^5C<i:*ir#. ;fttt**-f 
»Jl/#ft£3tll'*"£ei#?*S. flEV^A 



#B3¥9 -2 1 3 3 3 5 
IS 

SrJgffltiTCO. 1~ 1 0%<Di5ig{c-f£C£«:j:o 
T. ^Sf^fCTSBM^flnTS C i»C <fc SftSSBitf 

■s. 

[ 0 0 9 2 ] $ 6<c. HiSMS^ ©RfiUMBflHfflr** 

<d*)**?j*4* ><om.mtsi.tiims.RumM&:tiim.^m 

[0093] 

£3". y 7"?A=m'jl, h&{b®> (L i CoO, ) «9^9 
ltl°/»*7-fe3 ; l'^7!;i'3. 511%, ^7 7 7 

■7Ag (3 o Mm) mmmc&iBLtc&. ■fvz.-tzz 

*. ^WffcU T/U=i">5!/X#H^T. 6 0 0'Cfj^ 
{tL. 1 ym-C. t4Sl~8 0 jum©«Sffi 

(C9 0#m%&.±& : &&-r SJr9(£. *>ot4S0. 5(i 
mWT©Si- : F ; &ii>^:< (5%«T) (c^cS <fc -5«:®S:{C 
I9»r*. ^F8gtt^*HKlT-C2 7 0 0*C{C 

ft. 

[009 5] nztitdmv&immi&r-i** w-nmm 

20tfmr*ifc. tiLS^^ l ~8 0 MmCDli(C9 
0#a%«±*im5EU. iBMI#0. 5 MmtlT©«[-?© 
«4fi7W&»0ft:ai%-C*-3fc. N, tfXSfc&BET&tC 

2. Og/co' X-Aitc. Xm®miCJ:Z (0 0 2) 

r *afcmegi«©ffla*^ftx«ifcsusK J: -cusofc 

iC5. ISIJ0. 5~2 0 nm"C*ofc. Sf/c. Mfe 
*aiW«ttW. $9*XiSlHf«T«:*j(,>r 0 . 3 3 6 n m 
©doo.fCtB^-T-Sf-i'i. 0. 3 70nm©d,, 1 
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Gcfi^-T -5 P>nfc. COO. 3 36nmOd 

, . , Mm t z f - 9 \t.mmwm-(Dm^nmmmz. 

mm-?ht><Dt3Zx.htih. —-ft, 0. 370nm©d 

co o 9 6 ] '^-c. m&jvv *-xv??jmm&. io 

SSSW&ta^g 6. 711%^^fU>^vX>3"i 
2. 2SM%k*> ^;HrAa-^ 1. lfl 
%ift4Cg^L. Cft*JMM*£Lr©«HB(Cilfl&l/. 

[0 09 7] B^fELIES, y x * U>*j^?LK^ ■< Jl A 

6 & -s t u— * J: cfsjieftffi^-en-enc ©jwp 
fleece® 0 r*s&*f&K 0 fc. 

[0 09 8] A7 Hky^y^A (L i P 

f, ) £i^b>#-#*-h (EC) iyy-^xg^u 20 

(ME C ) QgteSME <g£f*8iJt355 
0 : 5 0 ) fcl . 0 1 8jKOT*kK«ftfflK*MH 
L/c. 

[009 9] Ufe«SHSOl!riBSS?vS*^T-> UXfSf 

[0100] 1 tfin£(T(CJfi«l; 30 

/eg£*j£ 110 0 •C^m&frftMBc.&SiVttim&M-t 

[0101] ttett*m4M&?©Jtftffl2 2 . Zg/c 
m' V$>^>tc. XM®9HC£Z> (00 2) te^#!#><=>. 

smmauHm* sftsctsiBLfc. ftem&gjgs 

S«c«fco-C«I5£OA:iC5. SS«0. 5~.2 0nm-C 40 
*o7c. Sfc. fna^S^^-«. »5KXi»lsI»r«c*s 
1>T0. 3 3 5 8 nm©d.„ (CffiStSf-^i. 
0. 3 8 0nm©d.„, (cSStit-J'WKnte. 
C<DQ. 3 35 8nm©d„ OI (CfB^T* tf-*tt&JR 

— 0. 38 0nm«d, 01 tCffiari e-*t*K3R 

ti*. 3 e>«:. m9»tfiK*9ltttt?-«SEMrtlilL' 
fciC?. C©ttiP0:*»««^-*«EiaiUr4j5r. IB 

fSjt£#-7>#A3?-C&o/c. SO 
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[0102] HSS0I3 

[0103] Sjftt'f P>ntcJ 77 i-Xf-; 

{kL. T^=f>^#H«T. 6 0 0*CCjft*fkb. ¥ 
iSjK'&au Umr. »K 1 ~8 0 it m©l5HK: 9 0<* 
9%l>JLk&W&ir 3 <£ 5 (C . A>o|4S 0 . 5 /x m JStT© 

S. *©«. ^r§tt^^#ffi^T"C2 7 0 0 WOMB 

[0104] fien/ciro^swfB, ?$out 

S^7tzm. Wmm&&4: 0 MtSi), 

2 0 (imT4-7fc„ fcgE^Tfc-C 1 ~8 0 MtnOffiffiiC9 

tSiS^WJO^a^-Cft-afc. N, )!/XifBETSK 

i-SitSffiSK* 1. 2m' / B -C*-»fc. 

2. Og/ci 1 "C*i>fc. XijglEtfrJcJ:* (0 0 2) 

msam**s <£ crarai«flBft*«***s o fc «» ©-c* 
s c t * sais o fc. mmj£Bi%$m&ffimc&$L&& 

iC5. iSS»0. 5-20nmt*9fc. itc, IJI2 
p^^J«r^«. »5KXHIB»f(C*j( f »r 0 . 3 3 5 7 n 
m©d. 0J f-J'^ente. C©0. 3 3 

57n m ©d.„ IClBS-S-St-^jatflafMIlti^CJR 

is^^iiS«ceH-r^4>©<i:#^6ns. sew:. fJia 

ti^t^^Stiei-^OMSfcS* S E M-Cfl* Oft: i C 

5. cott^aMfittJtf^DEiaiiaatoWfflKjiirsfe© 

[0105] mnwi4 

[0106] X&fttt£¥J&ttS*U **m«T«:«t4J: 

tcm^n^ iioo -cr^^k^ascm^Ms^ss-r 

C £ «t o 1 5 fx m ©BRttft «c "f «3)W* 

[0107] U32&*B1»tfrF-©JteS]£«: 2 . 2 g/c 
m 1 r*o/c. X^lsl*f«CJ:S (00 2) 

«^*«c^^^seMB^©iaa*/hftxi»a 

&fC«fcorS'JSL/fc£C5, BS«0. 5~2 0nmf 

*fc. m^m^mmki-it. *&*xiiiieiSTtc*j 

^X0. 3 35 6nm©d,„ (Cffl^-TS f-^A^f 6 
nfc. C©0. 3356nmOd,„ fctB^-r* t*- ^ 
taE«3)W1l«-?©JRia«jBi«W{C)BH"r* fc©£#^. h 
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C 0 1 0 8 ] Jttftft 1 
SrJCfc^TO. 3 3 5 4 ninOd,,, {CffiSTSfc"-* 
JLciUOOnmtiit. JB&fi#2. 25g/cm 

ns&w i iiai*tt«»jatnwj6L.A:ia i tca%r 

[0109] £U£M2 

C 0 1 l 0 ] ftGRjRXtt& t/txiH+i/y*? 9 f » 
m«l 1 0 0-cr£*fbCTr*C£«cJ:9fl*3ft 
fc. mEKjRKtt© JtttEEtt 1. 5 5it/cm J "C*^* 
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*fc 0 X^[15f«:J:5 (002) Mia^M 

ic5. iiuinmT*-jfc. £fc utasass*) 

». *&5|cXli@»fSC*j|,»r 0 . 380nm©d,„Ktl 
Stit-^S^hfc. »*XJiia«f(cj:4C*fc*ri^ 
©*§,!&?■©:£ 3 LclJln mtS^fc. 
[0111] »6hfcSWm~5;ftOtt«Wl--2© 
10 -X.m&tCr>\,>X . ftmntftl A~C4. 2V*-C2. 5 
B#fd!5tSL.fcf£> 2. 7VSS-ClA-C«Wir*3iEfiW-9- 

r. TOtsit^a^. i*^^ua©awRP«*j«ttf3o 
sstcsr-rs) taffies. *©e**TSE« i «c*r. 

[0112] 

[au ] 





X * K 


d 002 


tHEtt 


£t«»tt 










■a* 




(300MI*) 




(a/c« 3 ) 






CsAh) 


(*£) 


Xttfll 


2.0 


0. 330 


90 


1800 


90 






0.37Q 








XJi«2 


2.2 


0. 3353 


88 


1700 


85 






0l38Q 








*fft«3 


2.21 


0.3357 


91 


1950 


90 


*Jt«4 


2. 22 


0. 3356 


87 


1750 


90 




2. 25 


0.3354 


85 


1300 


70 




1.55 


0.380 


75 


1300 


30 



[01 1 3 ] * 1 *»69J6*»& J: 9«c. J 

zm%&Bi3fM3&Mm>£itL. mmxitam9T(co . 3 4 

OnmKTOd,,, «CffiS-r*fc:-***U ***** 
1. 8g/cm J «±-C*4BSR«W*4tfAa*«A 
fc«WU~4©:^XWft«. flJ3tSt®»^. fifcSgS 

5. 40 

[oi 14] cnct*fu «niut«sjiMfi«iaMR«o4 

9. f»5fcXi®lEl5f«: 0 . 3 3 540111(0(1,,, ft 

«a«W4^5a:»). »5ftX*B*HC0. 380nm© 
d,„ 5Ct§^-T-5f-^*WL. SffiSa&si. 55?/ 
cm 1 r*S«8RWW*#t*«*«*.fctttllW2©— 
%ttttt*. fcTOE&USA^ Steffi*} <£ tf£?ffi*§^# 50 



1 1 ~4 <fc n 4>{gt»C 
[Oil 5] mtfcW5 

*r. y^fAa^umfisw (Licoo, ) 

lli%mfU>^7-^3. 5*8%. 

-fh3. 5Sfi%Siy f X9 : -U>7*Ob'U>^x>^e^v 

[oii6]*fc, 5ttf^*e,fienfc^v7x- 

Xf^K^ti^ (S i C) ©fMfcft&VJflU 

T, 6 0 o ic-csaiWbu ¥3>&3* s 1 5 uit, &g 
1 ~ 8 0 u m©ffiH<C 9 0 {$m%HLki> s &&f& <£ 5 K 
*©«. ;R£tt#*#BmT-C. *»o)WET 
t?2 6 0 0 "CJCCSIQYfcrSC 4{C<fc C»NltK©£SRgr 

[ o i i 7 ] » e»^/c> v v * -xt » ? xttitttR* 
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jf^&^tt. mm (s i ) *jfc?tt*r8K£rtri/-ct» 
*fc. fflimmvt&3imy>tiL*<DM®mz. 2. 1 

Og/cm' r&o/c. ffi&ttlHttg*jratt?-U:. 
^X^g]«f{CO. 3 3 67 nmCDd.., (CtBS^^f- 
?*tl/Tl>fc. *fc. CuKa^xm «R«ttHfC 

fl^fi^OfiSLc^EtttjOfciC-S. 3 5nm-C*o 

m. ¥*3*S*tg#4 0 /imT* 0 . Jp&ttS* 1 2 0 */ m 
-3/c. tdtS^Mpr 1~8 0 m mOffiB&C 9 0 

WtOflSWCfc-afc. N, ^X«#BETffi«cJ:4H:a 
ffiSUi. 1. 2 m 1 fcte. mfS*fifiH* 

TT a n s o (£SR) J . 1 9 6 3. p 2 5 CD 

[0118] ya»r. filial v 7 x -xtr ? 5=-^»« 20 

emWfoW-^Q 6. 7BS%£X?U>7'£i/x>=rA 
2. 2Sa%<b*JU#+->y?-Ji'-fe;i'a-x 1. ill 

fcft&D3fc«RgKi;£. 1. 4g/cm 1 "Cft-afc. 
CO 1 19] mTIEiEg, #'Jx?l/>»JL»7^Ai. 
*>& ft 5 -fe U— S» 4»«fcO t 9?IBftffi*^n^ t n C OflSff 

rswiLfcSL WE*^^Kfi]*r4£ scows* 

CO 1 2 0 ] 3*E>5C. fsV ?itVlsWl')?VM> (L i P 30 
F 6 ) £x^U>*7-;F*- h (EC).i> T-jUx^jU 
*-«K*- 1- (ME C ) CDS^jglR <a&*8ttfc*l : 
OKI 1 *»Lr*Mc*W««ll«Lft:. 

CO 1 2 1 ] WIM^RCmKWIIW*^^**! 

Jtttffle 

40 

[0122] flrfBttXJMMefct. Etttr* *a»6»6ft 

tcJ V7x-Xf^^«C^r-f-ft-7^->^A (Me, S 

i ) oflktta&ttttois. <c»«3ttfca. «r*u 

TMfcU 33Stx#*#H*lT. 6 0 O'Ct^iffcU 
¥*rt4S#i 1 5 wore. tlSl ~8 0 (imOtHiC9 0 

^X#H^T-C. *>oJjOET-C2 0 0 0 •CtCTSIS'fb-r 
* C <t tc J: 0 fWS n/dWKROlWMWitt^ffll* 

fc. 

C o i 2 3 ] HtrfaaiJittcD^w^a^tt. v^*^ so 



#HI¥9-2 1 3 33 5 
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A (Mg) ©*S»#fl[^lfc*r4H. a*(Si)C 
£**MR-Wt*r2K. Mf«#2. 2g/cm' . 
f&5RX«@«T«:<fc5L c#2 5 nmTSofc. fltfia!&if§ 
ttaaSfTOrtlW*. t&*X^@»r(C0 . 3380nmO 

**t/Cl>fc. ¥*SSB8IS«7Mm. ¥J&ttttfe 

g*i4 0 ¥*Srt&g#2 0 (imWifc, 14 

a^TTf 1 ~ 8 0 u mCD®ffl{C 9 0 £Mg%fcJ±:#i?£E 

1 . 2m* /gtSifc. 

[0124] mtmi 

Coi25] meKXiraictz. s»hr» ^*»6»e>*i 

fc>y7x-Xb , -^^{t7;l'5-')A (Al, C 

3lT. 6 o o-c-rUaRikL. ¥*Wfit»a*l 5 wm-c, & 
Sl~8 0 um<DMmiC9 0«:a%jyjidi^ffrSct ; 5 

T-C2 8 0 0 , CKrjlMMt'r«C4«:j:0fRft3n'fc« 

c o 1 2 6 ] newfrKotisRmMtt-T-a. tas 

a ( a i > <D^msa>mfitm-c 8 % . k®k # 2 . 3 

g/ci' . i|»5fcXiH0*frKJ:5Lc#3 0 nni-C*o 
te. mattttKjiSRH4Mtt-»X. *&*X^HI*tK:o. 3 
3 7 5nm<Dd,„ Kffl^t5k'-f ^tS^Ot* 
ofc. *fc. *|IWB<OSEM«K«:j:r>rjlMfilS»?© 

m. ^S8«**i4 0 (im-CfeD. -spi^SAJ2 0Mm 
■C*ofc„ ^^flj-C 1 ~ 8 0 n m©®HK: 9 0 
JW±7W?ab. teSAJO. 5 um&.T<Dn+<Dtilg.ft1B 
»0««9«-C*ofc. N, *'^K^BETi*(CJ:5tta 
ffilSli. 1. 2m' /gt*i>fc. 
[0127] 3IJ6F98 

[0128] «f32K3RS«S{C«, aftt»^*>^l6*l 

X#ffl»T. 6 0 0 XJ-CDOMt 0. ¥S#5l&# 1 5 *t m 
■C. tftfi 1-80(1 m<D®HJC 9 0 »S%W±*i|?ffiT 
5J:5K«tWi. "€■<!>«. ^rStt^X#H^T-C. *> 
2 0 0 0 'OCXmiSi t"T 5 C i fc «fc 0 fPS $ 
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coi29] mtmmtt<D&mmm%L*&. *x (s 

n) Q^&#MT-it^C5%, Xffig#2. 3g/c 

IfiS8*S«^M®aT-^, »*X^[hI9t{C 0 . 3 3 9 0 
nm<Dd 0 o 2 (CiaSt^t'-^^t^tOTS^/c. 

OZltx&mLX^tc* W-XMimtel Mm, ¥ 

Omm&ftArO MmT&9, ¥*3«g#2 0 Mrat?S>o 
ft. CiS^ffi"C 1 — 8 0 m m<DmmiC 9 0 £MS%feLh# 10 
fffiEU &&#0. 5 MmWTcD^<D«ia^«0tt 

1.2 m' /gr&ofc. 

[0130] mmm9 

[0131] Mzz&zmwmaz, 5ffit'^a>6f#e>n 

tcSVy x-Xt'-y ^£g£{fc*7;l^>^A (CaC, ) £ 

6 0 0 "CT^^U 1 5 Mmt &K 1 - 

8 0^ mCOtSHCC 9 0 «a^«±3W#a£^ £ <fc 5 fC«}# 

0 0 OVKXMMtT&CbKXVfmStltcMmRV 

[oi32] tneaufetx^^Kiitt^a. nfruu* 

<Ca) ©^»*Wm*C9K, JW?fi&W2. 2 5 
g/cm J . »*X«iaSrCCj:4Lc*S3 5nm-C*o 
/Co Siri2«5it«^^&^. ©^XiaielifrKO, 3 
37Onm0d ool CC«ST* tf-^*WT4feO"C* 30 

K^gflf^a*i*«or<,»fe. 3 esc jrattfta»7M 

m. T^JS!^S^4 0 m mX$> 0 x TOW2 0//m 
-C^-p/c tta^ri^-8 0/im<DfiHCC9 0tt«% 

«0*S%r&^/Co N, #*»»BETffitcJ:*ifc» 
SSH». 1. 2m J /firt*o/t 9 
[0133] 1 0 

[0 13 4] SriaRSRRWJctt. EtttT* f# 6 *i 

T\ 6 0 0°Cr£SR{tU ?W^15/im^ 
1-8 0 Mm©«H«C9 0«S%«±3!)5??fit^i^«: 



«f^9-2 1 3 3 3 5 
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[0135] glriBtttittOKXlftttt^U. tfi ( P b ) 

<o^ mm&m^ttmx 8 % , 2 . 5g/cm 

J . ^X8§8f{Cj:SLc^3 5nmr*- ? /c, mfIB 
WtWfiWIWrtfit^ I*, »*X«H««C0 . 3 3 7 0 n 

/c. ffiWimvs EMW&scj:r>xms&te&*®&&i&iSc 

«Ht**4 0Mmr*0, TOttS#2 0/zm"C*o 
fc. ttflW3*fli"C 1 - 8 0 At mOf&BSC 9 0 WW%WLk& 

f8%r&-?/c 0 N, #*R«ETffifcJ:4tt;3lffiS 
«. 1.2m' /^Xh^tc. 
[0136] USSfiFJ 1 1 

t raa&WJsEr uf & u fca 1 tc^-r r®^ u * az:;x 
[0137] mnmmmmia^ ss&b:* ^^e>^en 

g# 1 5 m mr , SiB 1-80// mCD©S0C 9 0 <$S% 

a±3WWE^-«J:5K:«5M-5. 

h«*fc* ^oftiETr 2 ooo •cccrjns<fc"r4c: i 

[0138] mKmmRvR&Kim&t* mm < s 

i ) o^^a^JBT-ifc^r i o%-c. Tiu^^-^A (a 
i ) (D^mMfrm&ttmx io%r, *»a»*2 . 2 & 

MelSfCCO. 3370nmOd, (l iCta^T^t*-^^ 
Wr*4CDT*-3fc, JE5C V »*X«B«fKJ:*Lc** 

a»fs* s e Mxnm Ucic^, s?ieiSiKi«^?SK^ 

0, Jp*SttS*S2 0 Mmr*o3ft. SES^ri-8 0 

um<ommicQ o(*a%«±^#^b, wo. 5 m 

gR^BETS«:J:6i:t^Ma«, 1. 2m 2 /sX&-z> 
It. 

[0 13 9] ttttM3 

tw«a»j5tt?«aL/fcH i «c7nrneBB>; a-;x 
[0140] mieK«H«(c» t sttt*^ 

T, 6 0 0 "C-CieRffcL. TOtt»W 1 5 umX. tttt 
1 - 8 0 m mOKffl^C 9 0 {*a%«±3W?aET S «t 9 fiC 
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[0141] W^lttt©^jrfttt^». T^M^r^ 
WtflT *tttt**2. 2g/cm\ tt*X»H«r«:<fc 

^ L c^3 5 n m-C* Mie^#6«j^^W«5&-T- 
fct, »5RX«ll*r«:0. 3 3 7 5 nm©d B<(1 CttB^T 

um. ¥«^4 0Mmt**3, ¥*tf4&#2 0/i 

fli«0#a%r*-9fc. N, *7*R»BETffiK:<fcSJt 
1. 2 m 2 /Co 
(0142] tfc«W4 

ytf ^ v 110 0 •C"C««ffcA!iffl-r*C tec J: 

■jfMSti. «me#i. 6&/cm 3 -e, *J3fcx*§s[g 

Sf^cO. 3 80nmd 9O! {cffl^rS'f-^^ffiL. 
»*X«Iel*MCct:£L c# 1 nmr*agg3RWft*fflCi 



(15) 1$g3¥9 -2 1 3 3 3 5 
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* [0 14 3] ttmto 
if (Si) ^I^th$t6^U. 7 
g/crn J -C, »^X3fiill«ftC0. 3 49 nm<Dd 90I 
Kti^lTS t*-^##&U »*X»BW«cj:iLc** 
2. 5nm-C*6^tS^S^f*^«©«?iUrffl^ 
4C4tm IBi«5iH*<cflWSr«raufcHl«: 

[0 14 4] tfc«W6 

U^^A7^^-)A (L i A 1 ) 3&>6ft4 U 

[0145] f#8n/cHS6^I5-l iacttb«W3^6 
©Ziyc*tfetCO(,»T. 3£*Wftl. 5A-C4. 2V$t 

5 0 017* ^JUSKfctf (ltf-f^i/B© 

r. 

20 [0 14 6] 
[«2] 



mums 



nmrns 



xntvio 



xumi 



JtttflU 



Jfcttff 5 



7C * M 



S t 



Mg 



A 1 



S n 



C a 



P b 



3 i • A 1 



S f 



a 0 0 2 
(n m) 



0. 3 3 6 7 



0. 3 3 8 0 



3 3 7 5 



0. 3 3 9 0 



0. 3 3 7 0 



0. 3 3 7 0 



0. 3 3 8 0 



0. 3 3 7 5 



3 8 0 



0.349 



fit * m ft 

(m Ah) 



17 0 0 



17 5 0 



18 0 0 



16 5 0 



17 0 0 



17 0 0 



17 5 0 



14 0 0 



13 0 0 



10 0 0 



2 0 0 0 



Of) 



8 6 



8 8 



8 6 



8 9 



8 7 



8 5 



8 4 



7 0 



7 5 



8 0 



1 0 



[0147] S2A»6W6*6J:5«: 1 Mg, A K S 40 
i, Ca> Sn*AC/Pbfr6a«ti«— ««±<!Mc« 
M££WL/, *>o»*X»laWr«:0. 3 4 4 n mJtJlT© 

0 OtM ^;UB$o$M*SJ*sp3WiSc»c 43^to*> 

So 

[0 1 4 8 ] CJiKlfcfU *»3£X)8S@#rCC0. 3 44n 



«4Cr>ZL^CWft*Jiiy f S i *SWU, »*X«IeI*HC 
0. 349nm©d,„ SCfB^-T « fc-^4ft Sjgg* 
»»*#trfiff*«x.fcJ:k«W!5©— ^«rfitt. USStfl 
5-11 tetter ft«««RCfS««»*W«C> C 4 # 

[0149] 



(16) 
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[HiB0ffli*&3i9i] 

So 



•1#gg-¥-9 - 2 1 3 3 3 5 
30 



l-SS. 3 4- 
•••fig. 8 



5 —fey^U-^, 6 



1] 



12] 






C5i)mt.a.' ^ilie^- /frt&ais-t fi 

// D 0 1 F 9/L45 D 0 1 F 9/145 



